RECENTLY I have received several inquiries as to how one calculates the volume of an egg from its "dimensions," and by dimensions is meant the length and the maximum breadth. The answer is that it cannot be done with any real accuracy on the basis of only two measurements. I have shown (Preston 1969) that the "shape," i.e. the longitudinal contour, of an egg and its size can be described with a high order of accuracy by means of four parameters, length, breadth, asymmetry, and bicone, and that it cannot usually be described with less. The contour determines the volume, and hence volume cannot be estimated from two measurements only.
Figure 1. A, a cylinder of length L (• 2b) and diameter B (--
-2a) may be regarded as circumscribing any egg, even a hummingbird's. B, a bicone (two cones base to base) will lie inside any egg, even a tinamou's, which will circumscribe it. C, the two cones do not need to be identical in height, though they must have the base in common. D, a circle circumscribes an ellipse, touching only at the ends or poles. The "eccentric angle" defines a parameter in terms of which the x and y coordinates of the ellipse, or of the oval, can be expressed. the bicone, i.e. they are pointed at both ends like an American or Rugby football, so the coefficient is less than 0r/6) (= 11/21). For a more detailed discussion of the inadequacies of various proposed formulae see
Barth (1953).
The question therefore is, in the formula V = k LB s, what is the appropriate value of k? Obviously there is no one value that will fit all species. Indeed a single value will not fit all species of a single family, and in some clutches I have seen it will not fit all eggs of a single clutch.
Below I give a mathematical treatment in more detail. Figure 1D , draw a circle circumscribing the egg, i.e. touching the two ends of the egg. From the center of the circle draw any radius of the circle, making an angle (90 ø -0) with the long axis of the egg, till it meets the periphery of the circle at a point P• (shown but not marked in Figure  1D ). From P• draw a horizontal line to meet the oval or ellipse at point Pa (again, shown but not marked in Figure 1D ). Then the coordinates (x, y) of Pa can be specified in terms of the angle 0, which is called the "eccentric angle," (see Preston 1953) and of the length and (equatorial) breadth of the egg. 
As in
Remembering that cx is much less than unity, the square root term is very nearly (1 + 2cx2), so that sin 0m = cs very nearly. Cou]son (1963) was interested in estimating the internal volume from the external measurements, and concluded that the internal volume averaged about 0.487 LB •, which is about 9.3% less than the (external) ellipsoidal formula would give. If we assume that the bicone accounts for about 3%, there remains about 6% that must be due to the shell thickness.
